The main strengthening mechanism for a SiC p / Al-Li alloy composite has been compared with a dislocation generation mechanism, under compression loading. Both higher volume fraction and a smaller SiC particle size was found to give higher increases in the compressive yield stress. However, the results also indicate that particulate reinforcement could only give limited increases in the yield stress.
To maximize their performance in terms of specific strengths and modulus, it is essential to identify the strengthening mechanism operating in the matrix/reinforcement systems.
In terms of processing practicalities, particulates probably offer the most simple reinforcement system, especially for a such high deformation powder metallurgy process as hot extrusion or forging. Strengthening mechanisms for particulate systems, however, do not follow the typical fiber to matrix stress transfer mechanism, which assumes a dominant stress transfer from matrix to the fibres, and from which the Rule of Mixture (ROM) equation evolved [5] .
Models based on dislocation generation mechanisms due to the effect of co-efficient of thermal expansion (CTE) mismatch between matrix and reinforcement materials have also been proposed for the strengthening mechanism for metal matrix composites [6] [7] . For Al-Li and SiC, the CTE values are[8] 21 x 10-6 /K and 3.4 x 10-6 /K, respectively, which give a ratio of about 6: 1 [6] . Thus cooling from the consolidation temperature by about 500 K would result in considerable dislocation generation around the SiC reinforcements. It can be shown that the increase in the yield stress, for a given volume fraction of reinforcement, Vp' for equiaxed particulates of average particle volume v, can be given by the equation [7] :
Il is the theoretical calculated yield stress for Al = 26 x 10 3 MPa, b is the burger's vector = 2.86 x 10-10 m, E is the misfit strain = (~CTE x~T)/2, VP = volume fraction of reinforcement particle), and v = volume of the particle. P= matrix geometric constant taken to be 1.25 for Al alloy [9] (1) Whilst the model in equation (1) predicts an increase in the yield strength with increasing volume fraction, which is not surprising, it also indicates that for a given volume fraction, smaller particles will result in higher strengthening effect. Verification of the above models by means of a standard tensile tests have proven to be difficult for the reinforcement system used in this project. The main reasons for this are the creation of stress concentration points due to the angular shape of the reinforcement, as well as cracks within the brittle SiC particles during the high deformation process. For this reason, a compression mode was adopted in this work, which would eliminate the effects of microscopic stress concentrations and internal particle cracks initiating premature failure.
The Al-Li alloy powder was obtained courtesy of Sumitomo Light Metals Co., Japan, and is equivalent to AA8091 of particle size < 105 urn, giving a measured density of 2.562 g/cm-'. The SiC particles used were selectively sieved to two sizes of average 30 and 13 urn.. Mechanical mixing was followed by a cold isostatic press process for maximum compaction [2] , then hot extruded at 10 mm/s and 500 oC, at an extrusion ratio of 10. The extruded rod was quenched on exit, then solution treated at 530 0 C for 30 min, and aged at 190 0 C for 6 h. The compression tests were done with cylindrical compression samples of gauge length 12.0 mm and diameter of9.0 mm, at a crosshead speed of of5 mm/s. The calculated increase in the yield stress for a 500 K change in temperature, for varying volume fraction of SiC reinforcement have been plotted in figure 1 using equation (1), for sizes of 2, 13 and 30 urn. As expected, increasing the volume fraction of SiC increased the yield stress. The smaller particle size reinforcement is seen to have a higher increase in yield stress, for all volume fractions. The experimental results have also been plotted into figure 1 , and indicate a general agreement with the model. Such an agreement was not achieved in earlier tensile mode tests [2] , where the ultimate tensile stress in fact actually showed a decrease for increasing % SiC. Apparently, this could be due to cracks already initiated within the SiC particles during processing. Figure 2 show the shear fracture of a compression failed specimen. There were no indications of any cracks or failure initiated from the reinforcement or the matrix-reinforcement interface. It is of interest to note that relative to the yield strength of the un-reinforced material of 418 MPa, even at 20 % volume fraction, the increase obtained was predicted to be no more than 5 % for the smaller 13 urn particles. Volume fractions higher than 20 % are by experience difficult to achieve. Thus to obtain higher increases, significantly smaller particles have to be used. Figure 1 also plotted the predicted yield stress increase for 2 urn size. At 20 % volume fraction, the increase obtained would be only about 11 %. Additionally, particles of such small size typically presents considerable mixing problems during processing. The results indicate the limitation of the SiC p reinforcement system. In terms of obtaining higher strength increases, it is likely that an alternative reinforcement system would provide better results. Whilst the ideal system would probably be a fibre reinforced system, in terms of processing difficulties, whiskers and similar brittle fibres are also not efficient, as they break up and cause considerable consolidation problems. Preliminary work is presently done using short Ni fibres, which does not break up so easily, but at the same time provide efficient reinforcement to the matrix [3] . 
